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Abstract: The use of socially innovative projects for solving social problems by actively involving
civil society is a promising and much sought-after area of social development. However, the priority
of social goals over economic outcomes in the implementation of such projects significantly limits the
speed and effectiveness of their implementation. In this connection, the use of a mathematical tool
for the financing and resource provision of social innovations creates new opportunities in terms of
the assessment and development of such projects. In order to develop and substantiate tools for the
mathematical support of financing social innovations, the role of the collaborative economy in the
development of social innovations initiated from below is substantiated. The proposed mathematical
toolkit includes a linear algorithm describing the logic of the developed approach, a methodology
for assessing socially-innovative projects based on an adapted McKinsey matrix, a methodology for
assessing the institutional environment, as well as a mapping of project correspondences in an adapted
McKinsey matrix along with collaborative economic tools recommended for resource provision.
The described set of collaborative economy tools is recommended for use in the development and
implementation of social innovations. The mathematically-described algorithm proposed by the
authors is aimed at developing resource provision strategies for social projects by evaluating their
competitiveness and attractiveness in terms of the social function they perform while taking the
characteristics of the particular institutional environment into consideration. The result of applying
this algorithm comprises a set of collaborative economy tools for use in the development and
implementation of socially-innovative projects. The application of this algorithm is shown on the
example of an evaluation of ten projects implemented in the Ural region and applying for assistance
from support funds. The theoretical significance of the proposed results lies in the development of
methodological tools for assessing socially-innovative projects. The practical significance lies in the
possibility of applying the obtained results in the development of an online calculator used to assist
in forming a social project resource provision strategy.
Keywords: social innovation; financing; instruments; collaborative economy; algorithm; assessment
1. Introduction
The development and implementation of socially innovative projects is becoming one of the most
important areas in the evolution of socio-economic systems. While, on the one hand, the aggravation
of social problems—including in connection with the spread of coronavirus infection—has contributed
to the identification of institutional voids and dysfunctions in the public administration system, on the
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other hand, it has accelerated the development and application of new mechanisms and tools for the
development of social innovations initiated from below. The focus on such grassroots innovations
is caused by the specific characteristics of the consolidation of formal and informal norms and rules
of interaction, as well as the specific features of the development of norms as part of a system of
collective actions [1,2]. The possibilities of using new models of the behaviour of economic agents [3],
including those formed due to the digitalisation of socio-economic processes, led to the formation of
new, more effective ways of creating and distributing social solutions.
Observing the characteristics of the present stage of social innovation development, we can
already talk about an increase in civic activity and the formation of a solidarity economy, as well as
the expansion of a cooperation economy with a focus on solving social and environmental problems
faced by contemporary society [4]. The Russian researcher L. Polishchuk notes that the capacity of
citizens for collective action comprises a form of social capital [5]. At the same time, a special role for
collective action is noted in countries whose economies are in transition and where the production
of public goods is not at a sufficiently high level [6]. Under such conditions, civic engagement in the
development of social innovations begins to acquire special significance, as well as offering a high
potential for solving socially-significant problems.
When considering this topic, also the transformation of existing business models, in general, should be
noticed. Interest in the research of social entrepreneurship and corporate social responsibility [7] confirms
the importance of achieving not only commercial but also social goals in business. Li et al. explore
stock market reactions to corporate social performance. They show that CSR reputation contributes
positively to a firm’s short-term superior equity performance; CSR lists facilitate market correction of
mispricing intangibles. As a result, CSR promotes socially responsible investing (SRI) and provides
guidance for investors who would like to do well financially by doing good socially [8].
At the same time, digitalisation of technological, socio-economic, organisational processes
contributes to the formation of new tools for developing social innovations. In addition to the blurring
of geographical boundaries, a general increase in the speed of transactions has led to the development
and dissemination of new mechanisms for providing financial support to socially innovative projects.
The development of social innovations initiated by civil society requires the development and
operation of special methodological support facilities, as well as mechanisms for attracting resources
for the implementation of social projects. This need has led to a more detailed study of tools and
methodologies for assessing social innovation, as well as to the formulation of recommendations
concerning possible means of attracting resources through the use of digital platforms to facilitate
opportunities for collective action.
Social innovations play a special role in the institutional development of a territory, resulting in
changes to the usual models of behaviour on the part of economic agents. Institutional change serves
as a driver for policy support; as most often it is the collective engagement of civil society actors
and groups that formed socially innovative projects which in later stages drives and stimulates some
policy support. Analysing forestry, Ludvig et al. show that the innovation process can trigger new
institutional arrangements and policies (bottom-up) [9]. Considering environmental knowledge
spillovers, Aldieri et al. [10] show their impact on the quality of institutions, at the same time
confirming the role of diversification in innovation analysis. The role of diversification in innovative
development and the need to take territorial characteristics into account are also discussed in the work
by Wang et al. [11].
Within the framework of the present study, we have recourse to a mathematical apparatus whose
function is to describe the process of forming a set of recommendations in order to attract resources
for the implementation of a socially innovative project. By mathematical support for financing social
innovation, we refer to the process of applying a numerical description to describe the key stages,
whose sequential implementation allows a social innovator to draw up a list of recommendations for
attracting resources. The continuing relevance of the use of the mathematical apparatus lies in the
formalisation of the proposed tools and the possible future automation of research results.
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Thus, the purpose of this study is to develop and substantiate a mathematical support toolkit
for financing social innovation. To achieve the goal of this study, a review of the current tools for
supporting social innovation was carried out. In order to formulate recommendations regarding the
use of a particular set of development support tools, which are the result of the digitalisation of a
number of different processes and the advancement of a collaborative economy, a logical algorithm
was developed and mathematically described.
Section 2 reveals the essence of the concept of social innovation, demonstrating the role of
digitalisation and presenting an overview of approaches that can be used in assessing and formulating
directions for the development of social and innovative projects, as well as illustrating the potential of
using the mathematical tool to support the development of social innovation.
Section 3 presents a detailed description of the approach proposed by the authors for the formation
of a strategy for attracting resources to a project, including its direct evaluation according to a set of
criteria and a determination of its position in the adapted McKinsey matrix, forming a list of platform
economy tools based on the position in the matrix, as well as making necessary adjustments that take
into account the characteristics of the institutional environment.
Section 4 shows the results of applying the proposed approach on the example of an analysis of
social projects in the Ural region (Russia). Section 5 substantiates the possibilities as well as outlining
some limitations of its use. In the conclusion, a critical assessment of the obtained results is presented
along with directions for further development.
2. Toolkit for Financing Social Innovations in the Context of the Development of a Collaborative Economy
2.1. Digitalisation as a Development Source for Social Innovation Support Tools
Despite a substantial body of accumulated research covering the development of social innovation
over the past 20 years, the “conceptual ambiguity” [12] still attached to this term is confirmed by the
many new approaches to its study [13,14]. On the one hand, it is possible to refer to this concept in
interdisciplinary terms, since it is not only socially significant, but also includes political, economic and
institutional aspects; on the other hand, in terms of the scale of social changes, which are both local
and global, implemented within a specific period of time, aimed at solving a specific problem or make
significant, long-term changes in the socio-economic structure.
Within the framework of the present study, we focus on socially innovative projects aimed
at eliminating or ameliorating public sector failures. Here, social innovations are defined as new
ideas and projects aimed at solving socially significant problems [15]. If successfully implemented,
the introduction of socially-innovative projects can not only lead to the mitigation of a public sector
failure, but also to the formation of new norms that transform the existing system of institutions.
Along with the introduction of new mechanisms for supporting and implementing social
innovations, the transformation of social and innovative activities was facilitated by digitalisation
introduced at various levels of management of ongoing technological, socio-economic, and organisational
processes. Alshawaaf and Hee Lee [16] note that digitalisation processes promote creative activity,
which affects the implementation of the social mission of the organisation. It is important to note that this
study deals specifically with organisations having a social character. In addition, virtual interaction in
the online environment reduces transaction costs, contributing to a wider dissemination of social value.
Sanchez, Lanza, Munoz show how the Internet of Things (IoT) can contribute to the development
of social innovation on the example of the city of Santander [17]. Along with the need to develop
infrastructure and maintain openness of the system, joint creativity—a digitalisation strategy in which
various stakeholders cooperate and jointly produce a mutually beneficial product/service—has become
one of the key urban development principles.
The rapid development of digital and technological opportunities has stimulated the creation of
new models of behaviour and the formation of new rules and norms for the interaction of economic
agents. However, the consolidation of rules and norms often involves a certain time lag, resulting in
Mathematics 2020, 8, 2144 4 of 25
a more gradual spread of a particular rule or norm and associated with the process of mental
transformation of the participants in the interaction, which is due to the fact that an institution is
understood, first of all, in terms of a set of established rules and regulations [18].
Another important factor influencing socially-innovative activity is the development of civic
initiatives. According to the European Commission report Social Innovation as a Trigger for
Transformations, “Social innovation and collaborative networks should be used to the fullest in
order to enhance public and civil society participation...” [4]. For example, on the example of the
Ulrum 2034 project aimed at developing communities in the context of rural depopulation, Ubels,
Haartsen and Bock revealed that, although the majority of residents had a positive attitude towards this
community-oriented initiative, new forms of cooperation are only seen as valuable when accompanied
by tangible results. At the same time, participants with a lower socio-economic status are less proactive,
etc. [19].
Along with an analysis of the effectiveness of social and innovative projects implemented from
below, the potential of such projects was demonstrated by an increase in civic engagement in social
problem solving [15]. As a new business model, the cooperation economy [20] also reveals sources of
growth for further development along with tools for implementation. The collaborative- or shared
economy also provides a set of tools for the development of social projects as discussed in more detail
in the next paragraph.
2.2. Support Tools for Socially-Innovative Projects in the Context of Digitalisation of Social and Economic Processes
The development of a shared economy and an increase in civic engagement have led to the
emergence of new tools for resourcing social innovations based on the assumption of civil society activism.
Instruments of the shared economy can be classified into 3 groups depending on the type of
resources that will be used: material, labour, financial. In this way, the tools were identified for ensuring
the financial support of the project (fundraising, crowdfunding, crowdlending, crowdinvesting,
match funding), ensuring the implementation of work on the project (crowdsourcing, crowdworking,
crowdmarketing, crowdtesting, crowdacting), providing the project with the required material resources
(collaborative resource utilisation generally). Let’s consider each of the groups in more detail.
As a new method and potentially disruptive innovation for financing a multitude of new
entrepreneurial ventures without standard financial intermediaries, crowdfunding has gained
widespread acceptance over the past 20 years [21]. Although the idea of co-financing projects
as a means of raising funds for enterprises of social value and significance has been around for several
hundred years, the current stage of its development is associated with the introduction of digital
technologies. The need to analyse the development dynamics of this type of financial innovation [22]
has led to an interest in studying the motives that lead to a project receiving financial support, as well as
identifying the correspondence or contradiction of crowdfunding services with existing theories about
the dynamics of successful entrepreneurial financing [23,24]. The authors noted that one of the most
difficult parts of the study of entrepreneurship is related to sociocultural aspects, which have the elusive
nature of willingness, creativity, perseverance, as well as the capability of transforming traditional
values in the process of entrepreneurial development. Taking a holistic view, Mollick suggests that
the most important factors in determining the success of crowdfunding are personal connections,
the underlying quality of a project, as well as its geography [25]. In addition, Busse and Gregus describe
options of crowdfunding types are reward-based platforms, donation-based platforms, equity-based
platforms or lending-based platforms [26]. Thus, crowdfunding is a complex phenomenon that defines
a combination of behavioural, psychological, economic, social and institutional factors. At the same
time, the potential expansion of this tool is also a consequence of the transformation of incentives of
economic agents in the context of changing socio-economic and institutional conditions caused by
technological development, etc. All of the above confirms the potential of using this approach in the
development of social innovations.
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Crowdfunding, in turn, comprises a special case of fundraising [27], which generally refers to the
process of attracting necessary financial resources for realising a project or conducting a particular
activity. The concept of fundraising arose from the activities of non-profit organisations in the
United States involving the professional search for budget subsidies and funds from the state and
municipal authorities, governing bodies and institutions, sponsors and philanthropists, entrepreneurs,
charitable foundations and commercial organisations that allocate subsidies for projects.
A new innovative form of external financing for entrepreneurial firms is the so-called equity
crowdfunding or crowdinvesting, by means of which capital can be raised from many small investing
companies through Internet platforms [28,29]. When considering whether to support a crowdinvesting
campaign, small investors assess the potential of both financial and non-financial returns. This form of
funding was presented for the first time on the French platform WiSeed [30]. Currently, this topic is
the subject of increasing interest both among the research community and in the implementation of
various types of projects.
One of the main forms is crowdlending, essentially consisting of lending by individuals to other
individuals or legal entities via special Internet platforms [31]. With crowdlending, the lender only
invests via specific loan requests (for example, through platforms such as Lending Club or Funding
Circle). Within the framework of this form of financing, it is possible to distinguish between different
lifecycle stages of the company in which the investment is made. While some platforms focus on
financing loans from startups or new business ideas (e.g., Seedmatch [32]), others focus on financing
projects from existing companies.
The concept of match-funding implies the joint participation of civil society in a project, for which
a confirmation of the relevance of the project and its social significance, working together with state
programs and funds, is a prerequisite. This tool can be used in the development of special programs
for supporting social projects.
Crowdworking, which is seen as a new form of employment [33] based around digital technologies,
is also part of the so-called “gig economy”. This form includes all types of paid work organised through
online labour platforms [34,35]. These platforms function as intermediaries between workers and job
providers, facilitating the description, presentation, acceptance and payment of work performed [36].
Examples of such platforms include AMT, Upwork, TopCoder, CrowdFlower, and Clickworker [37].
Bernard Marr notes that crowdworking opens up new career opportunities for workers in online
markets [38].
However, the temporary nature, remoteness, scale of this phenomenon can cause difficulties in
terms of effective management, undermining confidence in its strategic value. In this connection,
various mechanisms and models presenting options for regulating this type of activity, are currently
under development. For example, Elham Shafiei Gol, Mari-Klara Stein, Michel Avital proposed a
conceptual model that combines a control system with a coordination system as two complementary
mechanisms that ensure the effectiveness of crowdworking platform management—and, as a result,
benefits for job providers [39]. Effective platform management becomes more important when the
creative collaboration takes a nonstandard form. Gol et al. argue that crowdworking can not only
help ensure fair wages and flexible working hours, but also increase the value and competitiveness of
organisations [39].
Crowdsourcing describes “the act of a company or institution taking a function once performed
by employees and outsourcing it to an undefined (and generally large) network of people in the
form of an open call” [40]. One of the advantages of this tool is the use of additional knowledge and
skills to achieve their goals [41]. However, ontological ambiguity may ensue due to the boundaries
of crowdsourcing not being clearly defined. In order to solve this problem, researchers attempt to
systematise the various forms of crowdsourcing [42,43].
One form of crowdsourcing is crowdtesting, a new trend in software testing used to accelerate testing
processes by involving online workers to perform various types of test tasks [44]. With crowdtesting,
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testing tasks are assigned to team members whose diverse testing environments/platforms,
experience and skills lead to more reliable, cost-effective and efficient testing results.
Crowdmarketing is a management process based on the functioning of network communities,
aimed at using the effect of the interaction of community members to achieve the company’s marketing
goals, taking into account the principle of optimal management [45]. The uniqueness of crowdmarketing
lies in a consideration of the nonlinear and dynamic nature of network processes.
Crowdacting is defined as “coordinated, conditional, collective action to achieve a positive social
and/or environmental goal” [46]. Within the framework of this tool, we are talking about the investment
of various kinds of effort. The term was first used in 2015 by CollAction, a non-profit organisation that
created the world’s first official crowdacting platform (www.collaction.org). Crowdacting develops
under the condition that three conditions are met: (1) clarity of purpose; (2) orientation towards social
and environmental goals; (3) joint action. The use of crowdacting at the stage of project development
also demonstrates the importance of the project for the potential audience involved in this type of
activity. In this case, the enforcement mechanism varies. The motivation for action consists in the
relevance of solving the given problem, as well as collective participation, which becomes not only a
source of resources, but also moral support for the possibility of realising a particular goal.
In its narrow interpretation, the shared economy focuses on collaborative consumption.
Shared economy projects like carsharing and Airbnb are examples of resource sharing via digital
platforms. In this regard, shared consumption can be viewed as a separate instrument of the shared
economy. In this case, it is not so much about the collective consumption of a finished product,
but rather the collective consumption of resources (in particular, material resources). In the present
study, this concept is described by the term “collaborative consumption”.
Figure 1 presents a schematic view of the relationship between the above terms.
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The shared economy tools discussed in this article reveal the new role of civil society in
socio-economic processes, whose application provides a means by which institutional voids and
dysfunctions in existing socio-economic systems can be ameliorated.
The expansion of such approaches has already resulted in significant institutional transformations
manifested in a set of technological and behavioural changes. While on the one hand, the digitalisation
of economic processes helps to eliminate barriers to interaction, reduce transaction costs and increase
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the level of trust, on the other hand, the transfer of civil-society focus from exclusively economic
problems to social and environmental problems has created the conditions for using shared economy
tools to undertake socially-significant projects. In this case, the description of the process of determining
the recommended tools can be implemented using the mathematical apparatus, which is discussed in
more detail in the next paragraph.
2.3. Mathematical Support for Financing Social and Innovative Activities
When analysing the mathematical apparatus used for the development of this type of activity,
the methods of the assessment stage and the management or decision-making stage regarding the
resource provision of the project should be considered separately.
When considering the methods for analysing social innovation, it is necessary first of all to refer
to universal methods of project evaluation—in particular, in terms of income, cost, and comparison
methods [47]. Within the framework of the cost method, a direct analysis of the assets and costs of the
project is carried out, data on which can be obtained from the corresponding financial documents in
the event of a project implementation or have a predictive character at the stage of project development.
The limitations of the cost method consist in the difficulty in determining the cost of labour for project
participants, since driven by social rather than economic motives. The limitations of income-based
approaches consist in the complexity of assessing the social results of the project, which require a
comparison object. When detailing this group, mention should be made of the generally accepted
methods of calculating efficiency—in particular the discounted income method, the capitalisation
method, as well as the calculation of profitability, financial stability, etc. A limitation of the comparative
project appraisal method is that it requires prior implementation experience. However, both the
performance and salient characteristics of social projects are highly variable.
In addition, unlike other types of projects, a short-term period for the implementation of a
socially-innovative project can be a positive result for the territory under consideration, since indicating
the solution of a social problem for the period corresponding to the duration of its implementation.
The presented methods are based on a description of the economic component of the project.
However, in terms of assessing the social impact of a project, their potential application is tenuous.
Challenges in assessing social innovation relate to at least three factors: the uniqueness of each
SI and its context, the hype and “buzzwordiness” in SI discourse. Evaluations conducted on SIs
have employed a variety of designs, including those often used for summative evaluation such as
RCTs, quasi-experimental designs, and social impact assessment (e.g., social return on investment;
Corporation for National and Community Service) [48].
The problematic of the process for assessing social innovation consists in a lack of a clear definition
of what specific aspect is to be assessed. Thus, on the basis of research carried out on this topic,
Svensson et al. show the possibility of evaluating the results (outcomes), means of implementation
and development prospects (vision). Moreover, the analysis itself is largely of a qualitative nature,
thus forming a basis for further research on this topic [48].
The mathematical tools for the process of resource provision of social and innovative projects
have been defined to a greater extent. Mathematical multi-criteria decision-making methods (MCDM)
have a high potential for the analysis of socially innovative projects. At this stage, game theory tools
and fuzzy logic methods can also be applied.
The use of MCDM is quite common when researching the development of innovative projects
in general. In particular, Fernandes de Oliveira et al. apply this method when evaluating projects in
the context of the “smart city” [49]. They consider the criteria of originality, innovation, degree of
elaboration and quality of presentation. At the subsequent stages of the study, the authors use the
DEMATEL method, which allows the relationship between these criteria to be determined and a map
to be drawn up showing this relationship. In addition, M.C. Lo uses this method to prioritise high-tech
product development improvement by analysing and linking criteria such as technology integration,
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production capability, marketing, customer needs, market potentiality, strategy deployment and
timing [50].
The task set by the authors of this study was to develop an integrated approach that would
support not only assessment, but also decision-making regarding the choice of a shared economy




The procedure for this study included the following steps. At the first stage, when considering a
specific socially innovative project, the social function to be performed by the project requiring support
was defined. As part of the study, reproduction, stimulating, investment and marketing functions were
identified, determining the priority of implementation by means of an expert assessment. The basis for
determining the recommended instruments of a collaborative economy was formed by a definition
of functions.
At the second stage, when assessing social and innovative projects, a system of criteria was used
to characterise the competitiveness and attractiveness of a particular project. The determination of a
social project’s implementation potential became the basis for defining a set of additional tools for use
in designing a corresponding development strategy.
At the third stage, in order to analyse the impact of the institutional environment and identify
relevant barriers, relevant features were assessed according to a number of criteria. On the basis of
the presented logic, an algorithm for developing a resource provision strategy for a social project
was developed.
The utility of this algorithm was demonstrated in the analysis of 10 social projects of the Ural
region that applied to support organisations for funding. For the information base of the study,
we referred to scientific publications indexed in the WoS and Scopus international scientific citation
databases, reports and data published by the Sverdlovsk Regional Fund for Entrepreneurship Support
and the Internet portal of the Presidential Grants Fund. In addition, when establishing the coding of
certain criteria, we relied on the results of previous studies and the distinctive characteristics of the
social and innovative development of the Ural region.
Research methods comprised systematisation and categorisation, algorithmisation, information
coding and comparative analysis, the expert assessment method, as well as the matrix method,
which made it possible to describe this algorithm using mathematical tools.
At each of the stages, we used the method developed for assessing or establishing a link between
the factor and the result (stage 1, stage 3). The novelty of this study lies both in the development
of an original set of tools—in particular, by using an adapted McKinsey matrix—as well as in the
presentation of the linear algorithm that forms the basis of the proposed approach.
As a result, a strategy for resource provision of a social and innovative project in four stages was
formulated. Let us consider each of these stages in more detail.
3.2. Author’s Approach
This paragraph details our proposed approach.
3.2.1. Step 1. Determination of Tools Based on the Assessment of the Functions of Social Innovation
First of all, a set of variables was introduced for use in the mathematical description of the project
under development. If the project is designated as SI, then FSI represents the set of functions that are
to be implemented within the project. Within the framework of this study, reproduction, stimulation,
investment and marketing functions of social innovations are considered.
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The reproductive function is understood as the capability of social innovations to fill public sector
lacunae in terms of addressing a lack of public goods. The stimulation function is understood as the
ability of social innovation to form motives and incentives for all categories of citizens to take an
initiative in solving social problems, while the investment function consists in the capacity to direct
received income to the creation and implementation of a social innovation. The marketing function is
considered as a means of promoting and analysing a manufactured product, good or service through
the implementation of a particular socially-innovative project. In addition to the above-listed functions,
a regulatory function can also be considered that characterises the ability of social innovation to change
the foundations and traditions of society to form new economic institutions.
When comparing a function and instrument of the shared economy, a set of criteria was determined,
allowing the identification of belonging to the corresponding function performed by the social project.
Table 1 shows the designated set of criteria, their coding, and the relevant tool corresponding to
this code.








where i, j, k, and l are the parameters characterising the criterion of the social innovation function,
n is the code for this criterion; R, S, I, and M are the variables corresponding to the reproduction (R),
incentive (S), investment (I), and marketing (M) functions (Table 1).
The equity economy instrument recommended for use is determined on the basis of the code
assigned for a particular function. The list of tools formed at this stage will be described by the
following LT (List of Tools) Equation (2):
LT = t(R i) ∪ t(Sj) ∪ t(Ik) ∪ t(Ml) = {t1, t2 . . . tn}, (2)
where t (tool) is the tool defined by the corresponding function (t(R i), t(Sj), t(Ik), t(Ml));
LT—the tool dataset. It is important to note the significance of the position of the instruments
t1, t2 . . . tn in the presented row. These are arranged in descending order of priority (t1 is the highest
priority instrument; tn is the lowest priority instrument).
It is important to note that the reproductive function is understood here as the capability of social
innovations to fill public sector lacunae in terms of addressing a lack of public goods. The stimulation
function should be understood in terms of the ability of social innovation to form motives and
incentives for all categories of citizens to take the initiative in solving social problems. The investment
function assumes the presence of the investment potential of the project and its ability to attract
different types of investors [51]. The marketing function is considered as a means of promoting
and analysing a manufactured product, good or service through the implementation of a particular
socially-innovative project.
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Table 1. Dependence of functions and instruments of the shared economy.
Criterion Function Coding Instruments of the Shared Economy
Reproduction function
Creation of a socially-significant product/
service (number of consumers) (R1)
1 point—from 0 to 100 people (P11) Crowdfunding
2 points—from 101 to 200 people Crowdworking
3 points—more than 201 people Match Funding
Belonging to the level of solving social problems in society (R2)
1 point—not connected to anything Crowdacting
2 points—decision of the municipality Match Funding
3 points—decision at the regional level
Stimulation function
Realisation of the creative potential of the project developer (S1)
1 point—new for the organisation (S11) Crowdsourcing
2 points—new for the city, region or industry (S12) Match Funding
3 points—new at the national or global level (S13) Crowdacting
Involvement of civil society in solving social problems (number of volunteers) (S2)
1 point—from 0 to 25 people (S21) Crowdworking
2 points—from 26 to 50 people (S22) Crowdworking
3 points—more than 51 people (S23) Crowdacting
Investment function
Attracting investments for solving socially-significant problems (I1)
0 points—own funds Crowdinvesting
1 point—subsidies Support funds
2 points—own funds, foundation funding Match Funding
3 points—subsidies and foundation funding Crowdinvesting
Marketing function
Using a social and innovative project to promote a company (M1)
1 point—no change or a decrease in consumers up to 5% Crowdacting
2 points—5% increase in consumers Crowdmarketing
3 points—10% increase in consumers Crowdinvesting
Popularisation and formation of new values in society (M2)
1 point—advertising through the recommendations of friends Crowdtesting
2 points—advertising through Internet resources Crowdmarketing
3 points—advertising through the mass media Crowdmarketing
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When coding the presented functions, we relied on the results of previous studies reporting
on the experience of implementing Russian social innovations. We have carried out a number of
studies characterising: (1) the features of the development of social innovations and their impact
on the socio-economic system; (2) social and commercial benefits from the project, measured by the
number of consumers and profit from the project, respectively; (3) the influence of the formal and
informal institutional environment on the development of social innovation. As part of the research,
social innovators were interviewed about various aspects of a social enterprise at various stages of its
functioning along with analysed data from financial statements of social enterprises. Based on the
obtained results, it was concluded that the development of small, medium and large social projects
is heterogeneous, differing both in the size of the budget and, as a result, in the scale of distribution.
The results of the presented studies became the basis for the development of criteria codes P1, S2, M1.
When coding criteria R2, S1, I1, and M2, we also relied on the results of previous
studies—in particular, on the results of a survey of social innovators about sources of funding,
mechanisms for disseminating information about the project, its scale, as well as a review of scientific
sources evaluating innovative projects in general. When establishing the correspondence between the
instruments of the shared economy and the codes presented in Table 2, we relied on resource requirement
data for each of the types of projects; this also followed from previous studies. When applied to
other territories, the coding will depend on socio-economic and institutional characteristics and will
consequently require additional research to establish development patterns of social and innovative
activities. However, the coding can be borrowed or adapted for the purposes of assessment by
territories operating under similar conditions [52–54].
When coding the project characteristics according to the P1 criterion, the size of the social project
was taken into account. The findings of previous studies into the influence of institutional factors on
the development of social innovation showing that large, medium and small projects have different
development characteristics, imply the need to take into account the size of the project [52] when
developing a strategy for its resource provision. In this case, we took into account the number of
consumers of the created socially-significant product or service. The size of the project determines the
volume of various types of resources needed. The expediency of using crowdfunding follows from
the importance of obtaining financial resources at the first stage of development when developing
small projects. For larger projects, processes of attracting labour resources become more relevant,
also helping to ensure the popularisation of the project. For large projects, it is also expedient to
consider joint financing in the form of match funding, which implies both the involvement of civil
society and state or municipal support.
When coding a project according to the P2 criterion, the level of its implementation was taken
into account. Thus, in the absence of communication with the state or municipal level, it is advisable
to resort to crowdacting, by which means both financial and labour resources can be attracted.
When considering projects related to the state and municipal levels of government, it is necessary to
take into account the possibility of using match funding, presupposing the involvement of civil society
and executive authorities.
The S1 criterion also takes into account the scope of the project’s novelty. If the social innovation is
new to the organisation, then crowdsourcing can be used as a way to attract different types of resources.
When implementing projects on a local and regional scale, match funding becomes significant; here,
traditional methods of financing projects in the form of grants, subsidies, etc. can also be used.
When implementing projects at a national or global level, crowdacting and crowdfunding become
viable strategies. In terms of the S2 criterion, the primary tools will be crowdacting and crowdworking.
As part of the implementation of the investment function, crowdinvesting can be used when focusing
exclusively on the own funds of stakeholders, while match funding can be used with mixed financing.
If the project relies solely on grants or subsidies, traditional forms of support will be used.
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Table 2. Criteria for evaluating socially innovative projects.












Utilisation of new approaches in
solving a social problem
1 point—new for organisation
2 points—new for a city, region or industry
3 points—new at the national or global level.
0.4
Dynamics of financing
(revenues) of the project
(B2)
Increase in funding/revenues for the
project in the current year.
If the project is realised in the first year,
then 2 points are allocated
1 point - decrease in the volume of funding/revenues in the
period under review by more than 5%
2 points—increase/decrease in income less than 5%; also indicated
for projects being implemented for the first time;
3 points—funding/revenue growth of more than 5%
0.3
The degree of influence of
innovation on society
(B3)
Impact of a social project on society
through the involvement of volunteers
Number of volunteers:
1 point—from 0 to 25 people
2 points—from 25 to 50 people
















1 point—at the level of city or region
2 points—at the national level




Support of the state, enterprise,
organisation or own funds
1 point—subsidies
2 points—own funds, foundation funding




Number of consumers of the proposed
solution to the social problem
1 point—from 0 to 100 people
2 points—from 101 to 200 people
3 points—more than 200 people
0.3
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When considering the M1 criterion in the absence or low growth of consumers, crowdmarketing can
be used as a way of promoting and disseminating information; for larger projects—crowdfunding as a
source of funds to promote the project; for relatively large projects—crowdinvesting as a means of
investing money in competitive projects. For the implementation of the M2 function, it is proposed to
use crowdtesting and crowdmarketing.
The above-described tools allow the drawing down of labour and financial resources. If it is
necessary to attract material resources, joint consumption can be used in the implementation of each
and any project, regardless of what functions it performs. Fundraising is also absent from the presented
list of instruments due to it already including the presented instruments of the equity economy.











Crowdfunding if Nε [1; 100]
Crowdworking, if N ε [101; 200]
Match funding , if Nε [200; +∞]
Crowdacting if the level is undefined undefined
Match funding if municipal level
Match funding if regional level

Crowdsourcing new to the organisation
Match funding new to a city, region or industry
Crowdacting, new nationally and/or globally
Crowdworking if if Vε [0; 25]
Crowdworking ifVε [26; 50]
Crowdacting ifVε [51; ∞]
Crowdinvesting if own funds
Support funds, if subsidies
Match funding, if funds
Match funding, if subsidies and funds

Crowdmarketing, ∆Cε [0; 5], %
Crowdlending, ∆Cε [5; 10]
Crowdinvesting, ∆Cε [10; +∞]
Crowdtesting, advertising through the recommendations of friends
Crowdmarketing, advertising via Internet resources
Crowdmarketing, media advertising
(3)
where N is the number of project consumers, V is the number of project volunteers, and ∆C is the
increase in consumers during the project.
3.2.2. Step 2. Determination of Resource Provision Tools Based on the Project’s Attractiveness and
Competitiveness Analysis
At the second stage, the potential of the project is directly determined. When evaluating projects,
it is proposed to use the division into the criteria of competitiveness and attractiveness; this is presented
in the form of a McKinsey matrix used to determine the development potential of a project or company.
In the process of adapting this tool to social and innovative activities, a set of criteria was drawn
up that describe, respectively, the business strength and industry attractiveness of the project. Here,
social innovation competitiveness is understood in terms of the ability of a social solution to meet
changing market conditions and withstand competition among other projects. The competitiveness
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of a socially innovative project is weighted towards its economic advantages. When considering the
attractiveness of socially innovative projects, it will be necessary to consider their ability to solve social,
environmental, and cultural problems. In other words, the emphasis is mainly on the social utility of
the solution.
In order to identify the list of criteria for assessing socially-innovative projects, a review of
approaches to assessing social innovation was carried out. Lucian Gramescu proposes to evaluate
the effectiveness of social innovation through an assessment of social entrepreneurship based on the
BENISI database. The author analyses such criteria as the territory of implementation, the duration of
existence of the organisation, income, the degree of civic activity (number of volunteers involved) and
type of enterprise [55].
Rasa and Lina Dainiené evaluate social innovation using three triple bottom line (TBL)
measurement indicators—economic, environmental and social. Here, the environmental dimension
refers to the potential impact of social innovation on their sustainability, the economic dimension rests
on a definition of profit following the introduction of social innovation, while the social dimension
refers to labour inputs and social impact [56].
Cagri Bulut, Hakan Eren, and Duygu Seckin Halac measure social innovation through a
psychometric survey-based analysis. Their methodology is based on an individual measurement of
social innovation trends, including sections for identifying potential initiators of social innovations, as
well as potential researchers, in order to form a theoretical and methodological basis [57].
Soma et al. argue that social innovation should be evaluated according to a three-dimensional
lens comprising resonance (an environment in which there are certain resources for the exchange of
ideas and visions), scale (target audience and participants in the social innovation project) and scope
(degree of change following the implementation of social innovation in society, including the rules and
regulations). We note that from the second perspective, the adaptive cycle is taken as a basis: growth,
stability/balance, release and reorganisation [58].
Oeij et al. examined the impact of already implemented social innovations through the innovative
journey model developed by Van de Ven et al., where the main criteria were sources of financing,
organisational structure, the possibility of creating an organisation, the ratio of employees to volunteers
and the motivation of developers of social innovation, thereby determining the level of competitiveness
and attractiveness of social innovation [59].
The list of criteria proposed by the authors of this study includes novelty, dynamics of funding,
the degree of influence of innovation on society, the territory of the project, sources of funding and the
degree of demand. These criteria were divided into two groups characterising the attractiveness B(SI)









Bi is the value of criterion i for assessing the competitiveness of a socially innovative project,
A j is the value of criterion j for assessing the competitiveness of a socially innovative project,
i, j are the numbers of criteria.
Table 2 provides a detailed explanation of these criteria, as well as the methodology used for
scoring. The set of criteria itself was determined through the presented literature review, while the
coding was based on the results obtained within the framework of previous studies.
In order to calculate the final value of competitiveness and attractiveness, an expert assessment
was applied. The panel of experts comprised 20 people representing the scientific community and
dealing with the problems of social development in the Russian economy. The weights for each
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group of criteria were obtained on the basis of the results of a questionnaire used as an individual
communicative method.
The results of project evaluation E (SI), which serve as the basis for constructing a matrix for
evaluating social and innovative projects, can be described by the following set of coordinates:
SI = (
∑n
i=1 αi × Bi;
∑m
j=1 β j ×A j) = (B; A) , where
αi—weight of criterion Bi, determined by means of expert evaluation;
β j—weight of criterion i, determined by expert evaluation.
Each project will be described by a set of parameters SI = (B; A), which determine the position
of the project in the adapted McKinsey matrix, on which basis it is proposed to use a specific shared
economy instrument. A list of tools LT2 is drawn up on the basis of the position of the project in the
presented matrix (Table 3).
































w Low potential Low potential Average potential
Crowdlending Crowdworking Crowdinvesting
Low High Average
Competitiveness of socially-innovative project (B)
LT2 = {J1, J2 . . . Jn} = LT(B;A),
LT2—list of shared economy instruments determined on the basis of the adapted McKinsey matrix
J1 . . . Jn—shared economy instruments recommended for the analysed project.
Using the proposed shared economy tools, the ratio of the level of attractiveness and
competitiveness of projects is determined by the need for resources for each combination of these
characteristics, as well as its potential when attracting stakeholders. In particular, projects with
low competitiveness and low attractiveness are likely to face the problem of attracting resources
whether financial or labour. However, crowdfunding can turn out to be a more advantageous tool
than, for example, traditional financial instruments—in particular, bank loans. A project having
a high level of attractiveness is able to draw upon tools that provide access to labour resources
(crowdacting, crowdsourcing), as well as to joint funding (match-funding). A project having a high
level of competitiveness is instrumental in stimulating the involvement of investors. Developers can
have recourse to joint consumption of material resources with all variants of combined competitiveness
and attractiveness. Table 3 shows the recommended set of tools for each cell in the matrix.
It is important to note that the matrix graphs represent two or more instruments of the equity
economy, thus explaining the interchangeability of labour and capital in the Cobb-Douglas production
function. At the same time, a tool that attracts finance is more in demand, due to the higher
transformation rate of financial resources in comparison with labour.
3.2.3. Step 3. Formation of an Algorithm for Allocating Social Project Resourcing Tools Taking
Prioritisation into Account
At the third stage, a list of proposed tools is determined, taking into account the potential of the
project and the functions being implemented by it.
Mathematics 2020, 8, 2144 16 of 25
The list of recommended instruments T is formed by combining the first LT1 and second
recommendations LT2. In the final list, the received instruments are arranged in order of priority,
which is determined by the frequency of recommendations for the use of one or another instrument in
the list being formed.
T = LT1 U LT2 =
{
Mathematics 2020, 8, x FOR PEER REVIEW 18 of 31 
 
3.2.3. Step 3. Formation of an Algorithm for Allocating Social Project Resourcing Tools Taking 
Prioritisation into Account 
At the third stage, a list of proposed tools is determined, taking into account the potential of the 
project and the functions being implemented by it. 
The list of recommended instruments T is formed by combining the first 𝐿𝑇1 and second 
recommendations 𝐿𝑇2. In the final list, the received instruments are arranged in order of priority, 
which is determined by the frequency of recommendations for the use of one or another instrument 
in the list being formed. 𝑇 = 𝐿𝑇1 U 𝐿𝑇2 =  {ⱴ(𝑡 ); ⱴ(𝑡 ); …..ⱴ(𝑡 )}, where ⱴ(𝑡 ) is the frequency of referring to the instrument ti, and the values ⱴ (t1), …, ⱴ (tn) are 
arranged in descending order. 
3.2.4. Step 4. Adjustment of the List of Proposed Instruments Taking the Specifics of the Institutional 
Environment into Account 
The influence of the institutional environment on the development of social innovation can 
vary. While, on the one hand, an ineffective institutional environment creates barriers to the 
development of social innovation, on the other hand, the global nature of socio-economic processes, 
the blurring of geographical boundaries in the conditions of the formation and development of the 
digital economy allows resources to be attracted from other territories and countries, while 
eliminating local and regional institutional barriers. 
If the possibility of introducing and applying certain instruments depends on the institutional 
conditions for the development of the territory, when forming the final list of instruments, it is 
necessary to pass them through the filter of the institutional environment and eliminate those 
instruments for which the necessary conditions have not been created. At this stage, we propose to 
use the previously developed methodology for analysing the institutional environment based on the 
assessment of characteristics such as inclusiveness, hybridity and flexibility. 
While flexibility is understood in terms of the capability of economic institutions (whether 
formal or informal) to adapt to changes in environmental conditions, hybridity consists in the ability 
to combine the solution of a social problem and a commercial component. Inclusiveness, on the 
other hand, is the rational use of the characteristics (skills, abilities, and knowledge) of each member 
of society to involve them in solving social problems, thereby increasing the civic engagement of the 
population [60]. 
This analysis is based on the regulatory characteristics of a particular region or municipality. If 
the evaluated projects belong to the same region and the level of development of the institutional 
environment is reasonably high, this analysis will not give significant results and can be omitted. 
The institutional environment can be described by a set of criteria similar to those used for the 
description of projects: 
𝐼 = 𝐻1 𝐼1 𝐹1𝐻2 𝐼2 𝐹2𝐻3 𝐼3 𝐹3  (5) 
where 
H1, ..., H3 are hybridity characteristics; 
I1, …, I3 are characteristics of inclusiveness; 
F1, …, F3 are characteristics of flexibility. 
An elucidation of the criteria is presented in Table 4. 
(t1);
Mathematics 2020, 8, x FO P ER REVIEW 18 of 31 
 
3.2.3. Step 3. Formation of an Algorithm for Allocating Social Proj ct Resourcing Tools Taking 
Prior tisation into Account 
A  the third st ge, a list f proposed tools is determined, taking int  account th  potential of the 
project and the fu ctions being i plemented by it. 
The list of recommended instruments T is formed by combining the first 𝐿𝑇1 and second 
recommendations 𝐿𝑇2. In the final list, th  r ceived instruments a e arranged in order of priority, 
which is determined by the frequency of recommendati ns for the use of one r another instrument 
in the list being formed. 𝑇 = 𝐿𝑇1 U 𝐿𝑇2 =  {ⱴ(𝑡 ); ⱴ(𝑡 ); …..ⱴ(𝑡 )}, where ⱴ(𝑡 ) is the frequency of eferring to the instrument ti, and the values ⱴ (t1), …, ⱴ (tn) are 
arrange  in descending order. 
3.2.4. Step 4. Adjustment of the List f Proposed Instruments Taking the Specifics of the Institutional 
Enviro ment into Account 
The i fluence of the institutio al enviro ment on the development of social inn vation can 
vary. While, on th one hand, an ineff ctive institutional enviro ment creates barriers to the 
development of social inn vation, on  other hand, the global nature of so io-economi  processes, 
the blurrin  f geographical boundaries in the conditions of the formation and development of the 
digital economy allows resources to be attracted fr m othe  territories and countries, while 
eliminating local and regional institutional barriers. 
If the possibility of introduci g nd applying certain instruments depends on the institutional 
conditi ns for the developmen  of the territory, when forming the final list of instruments, it is 
necessary to pass them through th  filter of the institutional enviro ment and eliminate those 
instruments for which th  necessary conditions have not be n created. At this stage, we prop se to 
use the previously develop d meth dol gy for analysing the institutio al enviro ment based on the 
ass ssment of cha acteri ti s such as inclusiveness, hybridity and flexibility. 
While flexib lity is understood in terms of the capability f economic institutions (whether 
formal or informal) to adapt to chang s in enviro mental conditions, hybridity consis s in the ability 
to combine the s lution of a social problem nd a commercial c mponent. Inclusiveness, on the 
other hand, is the r tional use of the cha acteristics (skills, abilities, a d knowledg ) of each member 
of society t  involve them in solving social problems, thereby increasing the civic engagement of the 
population [60]. 
This analysis is based on the regulatory cha acteristics of a particular region or municipality. If 
the evaluated projects belong to the same region and th  level of development of the institutional 
enviro ment i  re sonably high, this analysis will not give s gnificant results and can be omitted. 
The institutio al enviro me t can be described by a set of criteria similar to those used for the 
description f projects: 
𝐼 = 𝐻1 𝐼 𝐹1𝐻2 𝐼 𝐹2𝐻3 𝐼 𝐹3  (5) 
where 
H1, ..., H3 are hybridity cha acteristics; 
I1, …, I3 are cha acteristics of inclusiveness; 
F1, …, F3 are cha acteristics of flexibility. 
An elucidation of th  criteria i  pr sented in Table 4. 
(t2); . . .
Mathematics 2020, 8, x FOR PE R REVIEW 18 of 31 
 
3.2. Step 3. Formati n of an Algorithm for Allocat ng S cial P oject Resourcing Tools Taking 
Priorit sation into Account 
At the th rd stage, a list f prop s d tools is determined, taking into account the potential of the 
project and the funct ons bei g implemented by it. 
The list of r comme ded ins ruments T is f r ed by combining the fir t 𝐿𝑇1 and second 
r commendations 𝐿𝑇2. I  the final list, the received ins rum ts are ar ange  in der of priority, 
which is determined by th  requen y of r commendations for the us  f o e or another ins rument 
the list being formed. = 𝐿𝑇1 U 𝐿𝑇2 =  {ⱴ(𝑡 ); ⱴ(𝑡 ); …..ⱴ(𝑡 )}, where ⱴ(𝑡 ) is th  frequency of ref rring to he ins rume t ti, and the values ⱴ (t1), …, ⱴ (tn) are 
arrang d i escen ing order. 
3.2. S ep 4. Adjustment of the List f Proposed Ins ruments Tak ng the Specifics of the Institutional 
Environment into Account 
The influe c  of he nstitutional environment on th  development of social in ov tion can 
vary. While, on the o e hand, an ffective nstitutional environment creates barriers to the 
devel pme t f social in ovation, n the other and, the gl bal nature of s io-economic processes, 
the blurring of geographical boundari s in the conditions f the formation and development of the 
digital economy allows resources to be attrac ed from ther t rrit ries and countries, while 
eliminating local and regional nstitutional barriers. 
If he possib li y of introducing and applying certain ins ruments depe ds on the nstitutional 
conditions for th  developm nt f the t rrit y, when forming he fi al list of ins ruments, it is 
nece ary to pass t em through the ilter of he nstitutional environment and eliminate those 
ins ruments for which the necessary conditions hav  ot been created. At this stage, we pr pose to 
use the previous y d veloped method ogy for analysi g the nstitutional environm nt based on the 
assessment of haracteristics such as inclu iveness, h bri ity and flexibility. 
Wh le flexibility is u stood in terms of he capability of e onomic nstitutions (whether 
 or informal) to adapt to changes in environmental condit ons, h bridity co sists in the ability 
to combine the solut on of a soci l proble  and  co mercial component. Inclu iv ess, on the 
other h nd, is th  rational use of the haracteristics (skills, abilities, and knowledg ) of ach member 
of s ciety to involve them in solv ng s cial pro l ms, thereby creasing the civic engagement of the 
p pulation [60]. 
Thi  nalysis is based on the regulatory haracteristi s of a particular region or municipality. If 
the valuat d projects belong to the s me region and the level of development of the nstitutional 
environment is reasonably high, thi  a alysis w ll ot give significant results and can b  omitted. 
The nstitutional environm nt can be described by a set of criteria similar to those used for the 
description of projects: 
𝐼 = 𝐻1 𝐼1 𝐹1𝐻2 𝐼2 𝐹2𝐻3 𝐼3 𝐹3  (5) 
where 
1, ..., H3 are h bridity haracteristics; 
I1, …, I3 are haracteristi s of inclu iveness; 
1, …, F3 are haracteristics of flexibility. 




(ti) is the frequency of referring to the instrument ti, and the values
Mathematics 2020, 8, x FOR PEER REVIEW 18 of 31 
 
3.2.3. Step 3. Formation of an Algorithm for Allocating Social Project Resourcing Tools Taking 
Prioritisation into Account 
At the third stage, a list of proposed tools is determined, taking into account the potential of the 
project and the functions being implemented by it. 
The list of reco mended instruments T is formed by combining the first 𝐿𝑇1 and second 
recom endations 𝐿𝑇2. In the final list, the received instruments are arranged in order of priority, 
which is determined by the frequency of recommendations for the use of one or another instrument 
in the list being formed. 𝑇 = 𝐿𝑇1 U 𝐿𝑇2 =  {ⱴ(𝑡 ); ⱴ(𝑡 ); …..ⱴ(𝑡 )}, where ⱴ(𝑡 ) is the frequency of referri g to the instrument ti, and the values ⱴ (t1), …, ⱴ (tn) are 
arranged in descending order. 
3.2.4. Step 4. Adjustment of the List of Proposed Instruments Taking the Specifics of the Institutional 
Environment into Account 
The influence of the institutional environment on the development of social innovation can 
vary. While, on the one hand, an ineffective institutional environment creates barriers to the 
development of social innovation, on the other hand, the global nature of socio-economic processes, 
the blurring of geographical boundaries in the conditions of the formation and development of the 
digital economy allows resources to be attracted from other territories and countries, while 
eliminating local and regional institutional barriers. 
If the possibility of introducing and applying certain instruments depends on the institutional 
conditions for the development of the territory, when for ing the final list of instruments, it is 
necessary to pass them through the filter of the institutional environment and eliminate those 
instruments for which the necessary conditions have not been created. At this stage, we propose to 
use the previously developed methodology for analysing the institutional environment based on the 
assessment of characteristics such as inclusiveness, hybridity and flexibility. 
While flexibility is understood in terms of the capability of economic institutions (whether 
formal or informal) to adapt to changes in environmental conditions, hybridity consists in the ability 
to combine the solution of a social problem and a co ercial co ponent. Inclusiveness, on the 
other hand, is the rational use of the characteristics (skills, abilities, and knowledge) of each member 
of society to involve them in solving social problems, thereby increasing the civic engagement of the 
population [60]. 
This analysis is based on the regulatory characteristics of a particular region or municipality. If 
the evaluated projects belong to the same region and the level of development of the institutional 
environment is reasonably high, this analysis will not give significant results and can be omitted. 
The institutional environment can be described by a set of criteria similar to those used for the 
description of projects: 
𝐼 = 𝐻1 𝐼1 𝐹1𝐻2 𝐼2 𝐹2𝐻3 𝐼3 𝐹3  (5) 
where 
H1, ..., H3 are hybridity characteristics; 
I1, …, I3 are characteristics of inclusiveness; 
F1, …, F3 are characteristics of flexibility. 
An elucidation of the criteria is presented in Table 4. 
(t1), . . . ,
Mathematics 2020, 8, x FOR PEER REVIEW 18 of 31 
 
3.2 3. Step 3. Formation of an Algorithm for All cating Social Pr ject Resourcing Tools Taking 
Prior tisation into Account 
At the third stage, a list of pr posed tools is determ ed, aking into account the potential of the 
project a d the functions being implemented by it. 
The list of recommended i struments T is formed by combining the first 𝐿𝑇1 and second 
recommendatio s 𝐿𝑇2. In the final list, the received i stru ents ar  arranged in orde  of priority, 
which is determined by the frequ ncy of recommenda ions for the use of one or another i strument 
in the list being formed. 𝑇 = 𝐿𝑇1 U 𝐿𝑇2 =  {ⱴ(𝑡 ); ; …..ⱴ(𝑡 )}, where ⱴ(𝑡 ) is the frequency of re erring to e i strument ti, and the values ⱴ (t1), …, ⱴ (tn) are 
arranged in descending order. 
3.2 4. Step 4. Adjus ment of the List of Proposed I struments Taking the Specifics of the I stitutional 
Environment into Account 
The influence of the i stitutional envir ment on the d vel pment of s ci l i novation can 
vary. Whil , on t e one ha d, an ineffective i stitutional environment create  barriers to the 
d velopment of s cial i n vation, on t e other hand, the global nature of socio-economic processes, 
the blurring of geographic l bou daries in the conditions of the formation and d vel pm nt of the 
digital economy all ws res urces o b  attracted from othe  territories and countri s, while 
elimin ting local a d regional i stitutional barriers. 
If the possibility of troducing and apply g certain i strum ts depends on the i stitutional 
conditions for the d vel pm n  of the territory, when formi g the final list of i struments, it is 
necess ry o pass them through the filter of he i stitutional enviro ment a d eliminate those 
i struments for which the necessary conditio s have not b en created. At this stage, w propose to 
use the previously evelope  methodology for analysing the i stitutional environment based on the 
assessment of characteristics such as i clusiveness, hybridity and flexibility. 
Wh e flexibility is unders ood in terms of the capability of economic i stitutions (whether 
formal or infor al) ad pt to cha ges i  environmen al conditions, hybridi y consists n the ability 
to combine the solution of a social problem and a commercial component. Inclusiveness, on the 
other hand, s the rati nal use of th  characteristics (skill bilities, and knowl dge) of each member 
of society to involve them in solving social problems, thereby incr asing the civic e gagement of the 
population [60]. 
Th analysis is based on the regulatory characteristics of a particular region or municipality. If 
the evaluated projects belong to th  same region and the l l of d vel pm nt of the i stitutional 
environment is reasonably high, th analysis will not give significant results and can be omitted. 
The i stitutional environment can  escrib d by a s t of criteria similar to those us d for the 
descri tion of projects: 
𝐼 = 𝐻1 𝐼1 𝐹1𝐻2 𝐼2 𝐹2𝐻3 𝐼3 𝐹3  (5) 
where 
H1, ..., H3 are hybridity characteristics; 
I1, …, I3 ar  characteristics of i clusiveness; 
F1, …, F3 ar  characteristics of flexibility. 
An elucidation of the crit ria is presented in Table 4. 
(tn) are arranged
in descending order.
3.2.4. Step 4. Adjustment of the List of Proposed Instruments Taking the Specifics of the Institutional
Environment int Account
The influence of the institutional environment on the development of social innovation can vary.
While, on the one hand, an ineffective institutional environment creates barriers to the development of
social innovation, on the other hand, the global nature of socio-economic processes, the blurring of
geographical boundaries in the conditions of the formation and development of the digital economy
all ws resources to be attrac from other territories and countries, while eliminating local and
egional instit tional arriers.
If the possibility of introducing and applying certain instruments depends on the institutional
conditions for the development of the territory, when forming the final list of instruments, it is necessary
to pass them through the filter of the institutional environment and eliminate those instruments for
which the necessary conditions have not been created. At this stage, we propose to use the previously
dev lop d m thodology for analysi g the insti utional environment based on the assessment of
char c eristics suc as inclusiv ness, hybridity and flexibility.
While flexibility is understood in terms of the capability of economic institutions (whether formal
or informal) to adapt to changes in environmental conditions, hybridity consists in the ability to
combine the solution of a social problem and a commercial component. Inclusiveness, on the other
hand, is the rational use of the characteristics (skills, abilities, and knowledge) of each member of
s cie y to nvolve them in solving social problems, th re y ncreasing the civic engagement of the
p pul tion [60].
This analysis is based on the regulatory characteristics of a particular region or municipality.
If the evaluated projects belong to the same region and the level of development of the institutional
environment is reasonably high, this analysis will not give significant results and can be omitted.









H1, . . . , H3 are hybridity characteristics;
I1, . . . , I3 are characteristics of inclusiveness;
F1, . . . , F3 are characteristics of flexibility.
An elucidation of the criteria is presented in Table 4.
The total score for each characteristic of the socially-innovatory institutional environment can be




µi × Hi (6)
assessment of the hybridity of the institutional environment; µi—weight coefficient, i is the criterion
number, n—the number of criteria.
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Table 4. Criteria for assessing the institutional environment.
No. Indicators Description Points Weight Coefficient, µi
Hybridity





2 Combining social and commercial goals (H2) Combining social and commercial goals (analysisof income, expenses and problem solving)
3—solving the problem and receiving a grant
2—partial solution of the problem and receipt of a grant
1—partial solution to the problem and no grant
0.3
3 Aggregate of legal entities (H3) Interaction between government and the business
3—more than 3 legal entities
2—the presence of 2 legal entities
1—the presence of 1 legal entity
0.3
Flexibility










3 Frequency of changes in the legal framework (F3) Error correction frequency
3—full application (always accepted)
2—partial application (sometimes accepted)
1—no application (not accepted)
0.3
Inclusiveness
1 Costs of agents performing institutional functions (I1) Period of entry into the system
3—low costs (1 month)
2—average costs (from a month to a year)
1—high costs (over a year)
0.4
2 Scope of institutional functions that regulate socially-innovative activity (SIA) (I2) Description of the functions of institutions
3—51–100% coverage of SIA aspects
2—11–50% coverage of SIA aspects
1—less than 10% coverage of SIA aspects
0.3
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This assessment technique can be used to assess the level of development of the presented
characteristics. The higher the value, the higher the development level of the institutional environment
in the considered territory. In particular, with a high level of inclusiveness, crowdacting, crowdworking,
and crowdfunding will be developed. With a high level of hybridity, match funding will be developed,
as well as traditional forms of support for projects of various types. The presence of flexibility indicates
the development of new instruments, for example, crowdlending and crowdinvesting, which are
associated not only with the development of formal, but also informal institutions.
Thus, depending on the prevailing characteristic, a recommendation can also be made to clarify
the set of tools for resourcing the proposed project. The need to adjust for the institutional environment
can be justified using the example of crowdfunding. Let us suppose that, based on the analysis
of the implementation of the first three stages of the described algorithm, it was proposed that the
developer use crowdlending. However, with insufficient development of crowdlending, provided that
the development of the inclusiveness of the institutional environment is high, this instrument can be
replaced by crowdfunding in its classical form.
The logic of developing a resource provision strategy for a project described in the work can be
presented in the form of an algorithm, as shown in Figure 2.
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An example of the use of this algorithm for assessing social projects in the Ural Region is presented
in the next paragraph.
4. Results
In order to demonstrate the application of the presented algorithm and assessment system for
socially-innovative projects we used case studies. An analysis of 10 social projects was carried out as
presented in Table 5. When forming this list of projects, the following criteria were used: projects that
were financed by a grant and projects for which the developers applied to support funds for financial
support. The information base consisted of data derived from the Sverdlovsk Regional Fund for
Entrepreneurship Support and the Internet portal of the Presidential Grants Fund.
Table 5. Description of social projects.
No. Name of Project Project Description
1 CC “Boniface” provision of services for disabled children andfamilies with disabled children
2 Mobile planetarium conducting extracurricular classes in astronomy
3 Univer ONLINE distance learning in a boarding school for deaf anddumb children
4 Children’s leisure centre “Viktorinka” organisation of leisure activities for children
5 Atelier “Seam-master” sewing and dressmaking training for adultsand children
6 Project “To live”
Prevention, assistance and support for people
affected by socially significant diseases, as well as
controlling the spread of HIV infection in
vulnerable groups in the city of Ekaterinburg and
the region
7 “The Language of Good Deeds”/The FirstOfficial Glossary of Russian Philanthropy
Creation of a multimedia methodological guide
based on the results of the study and its distribution
among sector participants in the regions.
8 Bureau of Social and Legal Assistance toMigrants and their Family Members
Providing legal assistance in case of violation of
rights and legitimate interests, consolidating the
efforts of NGOs and public authorities in terms of
protecting rights and preventing violations,
conducting public monitoring of violations of
labour rights of external and internal migrants in
the Sverdlovsk region.
9
“The Way Home”: comprehensive support
centre for foster families, assistance in
family placement of orphans and children
left without parental care
Creation of a system of comprehensive support for
foster families, as well as professional training and
selection of candidates for adoptive parents,
guardians or foster carers.
10 Resocialisation: creative laboratory with theparticipation of prisoners
Resocialisation of imprisoned citizens through
inclusion in creative projects. Creation of
prerequisites for the further development of
prisoners and the implementation of options for
peaceful activities following their release.
The projects presented in Table 5 are all being implemented in the Sverdlovsk region and have social
significance for the region. For the first five projects, the developers contacted the Entrepreneurship
Support Fund in 2019–2020. The remaining five projects were funded by the Presidential Grants Fund.
The sequential application of the stages of the presented algorithm made it possible to determine
a set of tools for the resourcing of the presented projects (Table 6).
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Table 6. Analysis of social projects.
No. Name of Project Social Project Function Coding
McKinsey Recommended Shared
Economy InstrumentsB A
1 CC “Boniface” 1 2 1 1 2 1 1 0.9 1.4 Crowdfunding,Crowdacting








4 Children’s leisure centre “Viktorinka” 2 2 1 1 2 1 1 0.9 1.4 Crowdworking,Crowdacting
5 Atelier “Seam-master” 1 1 1 1 2 1 1 1.3 1.4 CrowdactingCrowdfunding
6 Project “To live” 3 3 1 3 2 2 2 1.3 1.6 Crowdacting
7 “The Language of Good Deeds”/The FirstOfficial Glossary of Russian Philanthropy 2 2 1 1 2 1 1 1.7 1.9
Crowdworking,
Crowdacting





“The Way Home”: comprehensive support
centre for foster families, assistance in family
placement of orphans and children left without
parental care
2 2 1 1 2 1 1 1.3 1 Crowdworking,Crowdacting
10 Resocialisation: creative laboratory with theparticipation of prisoners 1 3 2 1 2 1 1 2.1 1 Match Funding
In order to concretise the application of this algorithm, we will consider the procedure for forming
the final list of instruments on the detailed example of the project of CC “Boniface”. During the
implementation of the first stage of the algorithm, the following list of equity economy instruments was
recommended: crowdfunding, match funding, crowdsourcing, crowdworking, appeal to support funds,
crowdacting and crowdtesting. At the second stage, during the application of the project assessment,
this list was supplemented with such tools as crowdfunding, crowdacting and crowdlending, taking
the adapted McKinsey matrix into account. Comparing these lists, we can conclude that it is preferable
to use crowdfunding and crowdacting, but this result does not preclude the developer from using
other recommended tools. The insufficient flexibility of the institutional environment in the Sverdlovsk
region, revealed in previous studies [60], is the reason for the underdevelopment of special platforms
operating on the principles of crowdacting, which will also make adjustments to the recommended list
of tools at the implementation stage.
In the list presented in Table 6, the equity economy instrument is highlighted in bold if the priority
of its use is higher according to the frequency of its occurrence during the implementation of the
described algorithm. The table contains only those instruments whose frequency exceeds 1.
According to the results of the assessment of social projects, each project is offered a set of tools for
the development of its social business. The presented algorithm, together with the proposed system
for assessing social and innovative projects and the corresponding institutional environment, can be
used as a basis for the development of an online calculator that allows a project developer to develop
a resource strategy, both independently and taking into account the proposed support. This online
calculator can be used by support foundations of various levels, centres for social innovation and social
entrepreneurship in support of social projects and consulting social entrepreneurs.
5. Discussion
During the discussion of the obtained results, two key aspects should be distinguished that require
justification: (1) meaningful, describing the advantages and disadvantages of the proposed approach;
(2) instrumental, showing the strengths and weaknesses of the applied mathematical apparatus in
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comparison with other tools that facilitate decision-making. In addition, it is important to separately
consider the methodological tools for assessment and management (in particular, decision-making)
when justifying the feasibility and scope of the proposed approach.
The proposed toolkit has a number of advantages in terms of its content. First of all, this approach
takes into account the role of social innovation in the implementation of the social functions of a
particular territory, which allows a determination of the role of a socially-innovative project in the
socio-economic system as a whole. Secondly, when considering the attractiveness and competitiveness
of projects [61], which, in relation to social activities, can be correlated respectively with the economic
and social 61 benefits of the project, it provides for the necessary complexity of the proposed
assessment. The list of proposed tools for attracting resources can be clarified by adjusting the
recommendations taking into account the specifics of the institutional environment [62]. On the
other hand, the development potential of the institutional environment can be identified in terms
of supporting the development of the shared and platform economy [63]. The novelty of this study
consists in comparing the characteristics of a socially-innovative project with the tools of a shared
economy on the basis of a consideration of both internal and external characteristics, concretising the
directions of social development by activating civil initiatives.
A drawback of the methodological approach is that, when developing and coding criteria,
the authors rely on the results of previous empirical studies. However, when considering another
region or country, these can be adjusted as required. In addition, the results of an expert assessment
can be useful when expanding the range of proposed experts or choosing a different method for
determining the significance of the criterion.
With regard to the application of the linear algorithm and the structural block diagram used to
describe the logic of the proposed approach, it is important to note its simplicity and clarity for the
reader. In addition, a separate method is used at each of the stages, which can be adjusted to take
into account the characteristics of the region under consideration. This obviates the need to elaborate
other tools.
The advantage of this approach also consists in establishing the relationship between assessment
tools and management tools and the development of social and innovative projects. The peculiarities
of this type of activity indicate the presence of a “one-to-many” relationship, where “one” characterises
a cell in the adapted McKinsey matrix, and “many” refers to a set of shared-economy tools.
The methods used in this study belong to the group of multi-criteria decision-making methods.
At the same time, when choosing a specific instrument of the equity economy, as well as setting priorities
for their use, this approach can be supplemented by the use of the analytic hierarchy process [64].
6. Conclusions
In this study, carried out in order to develop and substantiate tools for the mathematical support
of social innovation financing, the following results were obtained.
Firstly, the role of a collaborative economy in the development of social innovations initiated from
below is substantiated. This takes the form of a set of described tools for a shared economy that can be
used in the development and implementation of social innovations.
Secondly, the mathematically described algorithm proposed by the authors is aimed at developing
resource provision strategies for social projects by evaluating their competitiveness and attractiveness
in terms of the social function they perform while also taking the characteristics of the particular
institutional environment into consideration. The result of applying this algorithm will take the form
of a set of collaborative economy tools for use in the development and implementation of social and
innovative projects.
Thirdly, the application of this algorithm is shown on the example of an evaluation of ten
socially-innovative projects implemented in the Ural region and applying for help from various
support funds.
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The novelty of the proposed approach lies, first of all, in the compilation and adaptation of existing
methods of assessment and decision-making in relation to socially-innovative activities. The main
contribution to the development of the mathematical model consists in descriptive application both in
terms of management tools (McKinsey matrix) and the development of a method that makes it possible
to measure socially innovative projects in the context of the corresponding institutional environment.
The applied mathematical tools can be expanded. This is particularly relevant when justifying the
choice of equity economy instruments corresponding to projects detailed in one or another cell of the
adapted McKinsey matrix.
The limitations of the described approach lie in the possible adjustment of the coding system
when considering territories under significantly differing institutional conditions. In addition, as noted
above, we relied on the idea of a higher liquidity of financial resources when forming the list of equity
economy instruments. However, the informal institutional environment and corresponding mental
characteristics of residents occupying particular territories can also be referred to when amending the
set of proposed tools.
The other limitation of this study is also that the authors do not take into account the problem of
endogeneity, although its importance is not underestimated. In other words, when determining the list
of tools, we do not draw our attention to the development process as well as do not evaluate the project
team, the incentives of its participants [65]. We are looking for tools to provide resource support for
social innovation, and it is the other stage in the development of a new social product or service.
Future theoretical studies on this topic will be aimed at clarifying the proposed approach in terms
of increasing its universality. This will be possible when building a model showing the relationship
between factors characterising socio-economic and institutional conditions, as well as territorial
development features (including historical factors), with codes in the methodology for assessing
socially-innovative projects and the institutional environment. Thus, the use of the mathematical
apparatus, when combined with appropriate computing power, will make it possible to adapt this
approach to other institutional conditions. This will in turn become the basis for the development
of an online calculator of social and innovative projects, which can be used in the development of
crowd-tools and the coordination of platforms aimed at attracting resources to social projects.
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